We addressed the question of whether or not the currently available evidence base supports heparinization in the context of a patient requiring cardiovascular support with an intra-aortic balloon pump (IABP). A best evidence topic was written according to a previously defined structured protocol. A literature search returned 443 papers, 3 of which were deemed relevant. Jiang et al. randomized 153 patients requiring IABP to heparin or no heparin, matched for age, sex and comorbidities. There was no significant difference in limb ischaemia; however, incidence of bleeding was significantly increased in the heparinized group (14.1 vs 2.4%). One cohort study compared two management strategies of IABP in which patients either received heparin universally or selectively with heparin only given for certain pre-defined indications. They reported increased bleeding with universal heparinization (39.2 vs 31.8%) but similar other complication rates. Another cohort study in which patients with IABP were initially treated with glycoprotein IIb/IIIa antagonists only, reported bleeding and ischaemia rates within accepted ranges for heparinized patients. The use of anticoagulation with IABP is intended to reduce the risk of thrombus, thromboembolus or limb ischaemia whilst generating an increased risk of bleeding as a side-effect. The aforementioned studies demonstrate that omitting or implementing a selective use strategy of heparinization during IABP counterpulsation can significantly decrease the incidence of bleeding without an increase in ischaemic events. One study also performed angiography prior to IABP insertion on some of their patients, selecting the less diseased side to insert the IABP. Current evidence on this topic is sparse, especially as relates to patients in the context of cardiothoracic surgery. Just one study specifically looked at surgical patients. However, the existing data suggest that it is safe to omit heparinization when using IABP counterpulsation. The decision to heparinize should be weighed in the context of other indications or contraindications rather than being an automatic response to the use of IABP.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the ICVTS [1] .
CLINICAL SCENARIO
Three days following coronary artery bypass grafting on a 70-year old man with a poor left ventricular function, he remains dependent on inotropes and intra-aortic balloon pump (IABP) counterpulsation. He has a previous history of bleeding from peptic ulcer disease and so you are not keen to anticoagulate him. You are unsure how strong the indication to anticoagulate him is in the context of continued IABP counterpulsation and resolve to check the literature.
THREE-PART QUESTION
In [ patients who have an intra-aortic balloon pump in-situ] is [heparinization necessary] to [ prevent thromboembolic complications]?
SEARCH STRATEGY
Search strategy using MedLine from 1950 to May 2011 using the Ovid Medline interface: (exp Intra-Aortic Balloon Pumping/OR IABP.mp OR counterpulsation.mp OR exp Counterpulsation/OR balloon pump.mp) AND (exp Heparin/or heparin.mp).
SEARCH OUTCOME
Four hundred and forty-three results were found using the reported search on Ovid Medline. From these, three papers were identified that provided the best evidence to answer the question. These are presented in Table 1 .
RESULTS
Jiang et al. [2] reported the results of a randomized controlled trial of 153 consecutive patients requiring IABP counterpulsation. Of these patients, 50.3% received coronary artery bypass grafting surgery and the rest underwent percutaneous coronary intervention (PCI). Patients were randomized to receive either 25 pigs randomized to receive either heparin and IABP (Group A, n = 5), no heparin and IABP (Group B, n = 10), or no heparin and heparin-bonded IABP (Group C, n = 10) Thrombus formation at IABP or insertion site (thrombus score from 0 (no thrombus) to 3 (thrombus >5 cm), mean ± SD)
• intravenous heparin to an aPTT target of 50-70 s or no anticoagulation at all whilst on IABP. Patient groups were well matched in preceeding the procedure, demographics and comorbidities with no significant differences between the two. There was a significantly higher incidence of bleeding in the heparinized vs non-heparinized group, 14.1 vs 2.4% (P < 0.05), but no difference in incidence of limb ischaemia, with minor ischaemic complications, occurring in both groups, 4.2 vs 2.4% (P, not significant).
No major ischaemic events occurred. Blood results (platelet count, d-dimer, plasminogen activator inhibitor-1 and fibrin degradation products concentrations) were also compared between the groups with no significant difference at IABP commencement, 24 or 48 h of continued therapy, or 24 h post-discontinuation of IABP. No macroscopic thrombus was seen on the catheter after the removal. The time of IABP support was not significantly different between the groups: 46.9 ± 19.4 h vs 45.1 ± 22.4 h. It is worth noting that 56 patients also underwent angiography of iliac and femoral vessels prior to catheterization of the less diseased side, which may help reduce the risk of limb ischaemia.
Cooper et al. [3] reported a 'before and after' cohort study in which they compared two different management strategies of anticoagulation in patients with IABP for 252 consecutive patients. The first 102 patients in the 'universal heparin' group all received heparin. The following 150 consecutive patients were managed with a selective strategy and given heparin only if indicated by an underlying condition (including unresolved acute coronary syndrome, anterior myocardial infarction, intracardiac thrombus, mechanical prosthetic heart valve and atrial fibrillation). Of this 'selective' group, 47% did not meet indication criteria for heparin and were not anticoagulated. There was a greater incidence of bleeding in the universal group, 39.2 vs 31.8% (P = 0.049), but no significant difference in ischaemic events, 1.0 vs 0%, or overall major IABP-related complications (major ischaemia, major bleeding or balloon leak), 2.9 vs 4.6%. A single major ischaemic event occurred in a patient in the 'universal heparin' strategy group. There was no difference in the length of stay in CCU, the total length of stay or in-hospital mortality rates. Groups were also well matched for demographics and comorbidities, except that there was lower incidence of hypertension in the universal group, 51 vs 65% (P = 0.02). There was no difference between groups in terms of the use of aspirin, clopidogrel or glycoprotein IIb/IIIa inhibitors. The mean duration of IABP support was similar in both groups with a mean of 43 ± 37 h. Post hoc analysis of those patients who received heparin (regardless of allotted group) against those who did not revealed any significant difference in major or minor limb ischaemia. However, major non-access-site bleeding was significantly more common among patients who received heparin than among those who did not (8.2 vs 1.4%, P = 0.047).
Laish-Farkash et al. [4] reported data from a cohort study of 97 patients following PCI with IABP in situ. Patients were treated with only a glycoprotein (GP) IIb/IIIa antagonist following a single heparin bolus at the start of PCI. Patients were only further heparinized if IABP was still required after the GP antagonist was discontinued (after 12-24 h for most patients, with the length of treatment determined by the hospital protocol). Minor bleeding (9.3%), major bleeding (15.5%), in-hospital mortality (13.4%) and limb ischaemia (2%) incidence were within the range of other published results for IABP with heparinization, suggesting no increase in ischaemic events or other complications with omission of heparin. Interpretation of these results is complicated by a wide variation in administration times of GP antagonists that were not standardized across the cohort. Following initial heparin bolus, some patients received a single bolus of GP antagonist before being recommenced on heparin, in which case the time 'off heparin' is likely to have been minimal, whereas others received GP antagonists for up to 48 h, without heparin.
Lazar et al. [5] conducted a trial in which 25 pigs were randomized to receive either IABP with heparinization, without heparinisztion, or a heparin-coated IABP without heparinization. After 9 h of counterpulsation, the pigs were sacrificed and the balloon catheters were analysed. There was no thrombus detected in either the heparinized group or the heparin-coated IABP group; however, thrombus was detected in the non-heparinized group at the insertion site, on the catheter itself, as well as in the distal femoral artery.
CLINICAL BOTTOM LINE
The use of heparinization with IABP is intended to reduce the risk of thrombus, thromboembolus or limb ischaemia whilst generating an increased risk of bleeding as a side-effect. The studies considered demonstrated that omitting or implementing a selective use strategy of heparinization during IABP counterpulsation can significantly decrease the incidence of bleeding without an increase in limb ischaemic events. The decision to heparinize should be weighed in the context of other indications or contraindications rather than being an automatic response to the use of IABP counterpulsation.
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